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1. Discuss the Class, Mechanism of Action and Indications of Vancomycin 

2. Importance of Therapeutic Drug Monitoring (TDM)

3. Discuss the Pharmacokinetic and Pharmacodynamic Parameters for 

Monitoring Vancomycin

4. Application of the SALHN Guideline – “Vancomycin Dosing and Monitoring 

Guideline for Adults”

5. Compare and Contrast Intermittent Bolus and Continuous Infusion of 

Vancomycin

6. Briefly discuss the progression of Vancomycin TDM – Vancomycin Area Under 

the Concentration-time Curve (AUC)/Minimum Inhibitory Concentration (MIC) 

CASE STUDY LEARNING OBJECTIVES
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• Standard 3.1.2 Assess medication management practices and 

needs

• Standard 3.1.3 Collaborate to develop a medication management 

strategy or plan

• Standard 3.2.3 Dispense medicines (including compounded 

medicines) in consultation with the patient and/or prescriber

• Standard 3.3.1 Undertake a clinical review

• Standard 3.3.2 Apply clinical review findings to improve health 

outcomes

• Standard 3.3.3 Document clinical review findings and changes in 

medication management

• Standard 4.3.3 Encourage, influence and facilitate change

(National competency standards framework for Pharmacists in Australia, 2016)

PHARMACIST COMPETENCY STANDARDS
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• Class: Glycopeptide antibiotic

• Mechanism of action: Bactericidal (kills bacteria) 

– Prevention of formation of cell wall synthesis in Gram 

positive bacteria

• Indications: 

– MRSA

– Severe infections

– Surgical prophylaxis

– Antibacterial prophylaxis for endocarditis

– Clostridioides Difficcile (oral)  

BRIEF INTRODUCTION INTO VANCOMYCIN THERAPY

Vancomycin covers Clostridioides 

difficile infection, which are gram 

positive anaerobes

(AMH , 2024)
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Gram-positive

(FakhiRavari Alireza , 2019)
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(SA formulary, 2024)
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ADVERSE DRUG REACTIONS

• Red man syndrome: Associated with rate of infusion

• Neutropenia: Occurs in 12% of patients with prolonged 

use of Vancomycin

• Ototoxicity: Uncommon, typically related to older 

formulations

• Significant skin reactions: Includes uncomplicated 

rashes, bullous eruptions, SJS/TEN and DRESS

• Nephrotoxicity: More likely with high doses and 

prolonged therapy

• Acute Kidney Injury: Reported in 8% of cases with 

trough-based dosing compared to 2% with AUC based 

dosing

(SA Health, 2015)
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In Australian Hospitals:

• 2-3 out of 100 in patients 
are administered 
Vancomycin

Top 3 indications:

• Bacteraemia

• Sepsis

• Surgical Prophylaxis

CURRENT USE OF VANCOMYCIN

ACSQHC, 2021
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• Poorly prescribed ~2 in 10 prescribing are not appropriate

APPROPRIATENESS FOR PRESCRIBING

ACSQHC, 2021
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WHY DO PHARMACISTS NEED TO BE EXPERTS?

20 - 30% Adults

MRSA rate of mortality

What is the 30-day mortality 

of MRSA bloodstream 

infection in Australia?

A. 1 - 10 %

B. 10 - 20%

C. 20 - 30 %

D. 30 - 40 %

(SA Health, 2015)
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IMPORTANCE OF THERAPEUTIC DRUG MONITORING

Most common medicines have a relatively wide 

therapeutic index (‘safety margin’). 

1. Vancomycin has a narrow therapeutic 

index 

2. Established relationship between plasma 

concentration and beneficial/harmful 

effects 

3. Therapeutic or toxic effects that are difficult 

to measure directly– Supratherapeutic or 

subtherapeutic

4. Significant variability between patients

5. Results interpretable and actionable –

effect on clinical outcome 

(Lodise T CID, 2009)
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• Volume of Distribution: ~0.7 L/kg (varies)

▪ Hydrophilic drug – low Vd

▪ Protein binding – Main carrier Albumin

• Predominantly renally cleared: Adjust based on patient’s 

renal function

▪ Acute Kidney Injury 

▪ Chronic Kidney Disease

▪ Augmented renal clearance

• Half-life (t ½) for adults: 4 - 6 hours

▪ Half life depends on renal function

▪ Loading dose to reach steady state faster

VARIABILITY IN PHARMACOKINETICS

PHARMACOKINETIC PROPERTIES

Absorption: 

• Oral bioavailability: Nil 

• Intraperitoneal bioavailability: 40-60%

Distribution: 
• Protein binding: 55% (normal renal function)

• Volume of distribution: ~0.7 L/kg (varies)

○ Distributes poorly into CNS and adipose tissue

Metabolism: 
• No apparent Metabolism

Excretion: 
• Predominantly renally eliminated 40-100% 

Half Life: 

• Normal renal function 4-6 hours (adult)

(Uptodate, 2024)
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• Vancomycin loading dose 

– Standard 25 mg/kg of actual body weight irrespective of CrCl

• Initial maintenance dose

– Influenced by patient’s CrCl and actual body weight, dosing for up to 48 hrs

• Monitoring of Vancomycin level

– Based on patient’s CrCl and trough concentration after initial maintenance

• Dose adjustment for intermittent infusions 

– Determined by trough concentration

• Conversion from intermittent to continuous infusion

– Convert to 24 hour dose and commonly reduced by 20%

CLINICAL APPLICATION OF VANCOMYCIN BASED ON SALHN 
GUIDELINES

(SALHN Infectious Diseases , 2024)
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PATIENT CASE STUDY

SA PHARMACY – PRIVATE WARD, MOUNT GAMBIER HOSPITAL 
ADMISSION DATE 24/02/2024 – DISCHARGED 02/03/2024
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• Presenting Complaint: Mr Bob Smith (anonymous), 91y male was down 

transferred from FMC to MGH after being admitted for an eroded right 

PPM pocket removal and left PPM replacement with leadless pacemaker 

(Micra – Medtronic pacemaker)

– Loading dose and initial maintenance dose administered at FMC

– GMT @ MGH and continued Vancomycin upon admission on 24/02/24

CASE INFORMATION

• Relevant findings from 

investigations: 

– Gram +ve Bacilli

– Obtained on 16/02/24 

@FMC
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• PMHx: Coronary artery disease, Gastro-
oesophageal reflux disease, Hypertension, 
Paroxysmal Atrial Fibrillation (on Warfarin), 
Depression, and Urinary Incontinence

• Allergies: Cefalexin (Itching) and opioid-like 
analgesics (Hallucination) 

• Medication Hx: Atorvastatin 40mg mane, 
Duloxetine 60mg mane, Dutasteride/Tamsulosin 
500/40mcg nocte, Isosorbide Mononitrate SR 
60mg nocte, Furosemide 40mg mane and 20mg 
midday, Oxybutynin 5mg nocte, Pantoprazole 
40mg mane, Sotalol 80mg BD, GTN 400 mcg 1-
2 sprays Q5M PRN, and Warfarin 5 mg in the 
evening.

• Past Surgical Hx: Bilateral Total Knee 
Replacement, Left Total Hip Replacement, and 
Permanent Pacemaker for complete heart block 
(2010 @FMC)

• Care Providers: Port MacDonnell Pharmacy, 
Ferrers Medical Clinic, Heart & Vascular (Dr 
Lahiri – Cardiologist), Flinders Medical Centre 
and Mount Gambier Hospital

Gender: Male

Age: 91 years old (07/01/1933) 

Background: Lives at home alone in 

Mount Gambier

SHx: Supportive daughter lives 

nearby. Independent with ADLs. Nil 

smoker/drinker. Nil recent travel

Body measurements:

• Height: 187 cm (13/02/2024)

• Weight: 120 kg (13/02/2024)

• BMI: 34.3 kg/m2 (Obese)

CASE STUDY – PATIENT INFORMATION

Bob Smith (Anonymous patient)
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• Investigations: Blood cultures unremarkable. Culture swab, gram positive Bacilli 
confirmed on 16/02/24.

– No MRSA detected.

• ID approval: ID Consult 2 days prior to investigation report @ FMC recommended to 
treat as pacemaker pocket site erosion/infection rather than bacteraemia/ infective 
endocarditis with total of 14 days IV Vancomycin.

– IV Vancomycin to commence at beginning of leadless PPM insertion
– Start 21/2/24 – end 06/03/24

• Target therapeutic trough level: 15.0 – 20.0mg/L

• Patient clinical status: Afebrile and observations are stable

• Relevant pathology results:
– SeCr: 91 micromole/L (19/02/2024)
– CrCl: 54 mL/min (19/02/2024)

CASE STUDY – VANCOMYCIN TREATMENT INFORMATION



OFFICIAL

(Therapeutic Guidelines, 2024)
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Was this an appropriate loading dose?

• 25 mg/kg = 25 mg/kg x 120 kg = 3000mg = 3g (maximum), or

• Actual Body Weight (kg) – 120kg (>120kg category) & CrCl = 54 mL/min 
(<59 mL/min category), therefore 2.5g loading dose at FMC

What would your recommendation be?

• Loading administered at FMC is correct

CASE STUDY – LOADING DOSE

Patient’s loading Dose - 2.5g completed @ FMC 21/02/24 @07:46AM 

(AMS Pharmacist/ Infectious Diseases, 2020)
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CASE STUDY – INITIAL MAINTENANCE DOSE

Patient’s initial maintenance dose 1.5 g IV BD – FMC 21/02/24 @8:35PM

Was this an appropriate treatment regime?

• Actual Body Weight 120 kg (>108kg) & CrCl 54 mL/min (40- 59 mL/min), 
therefore 1.5g 12-hourly at FMC

What would your recommendation be?

• Initial maintenance doses administered in FMC are correct

(AMS Pharmacist/ Infectious Diseases, 2020)
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CASE STUDY – MONITORING OF VANCOMYCIN LEVEL

Trough concentration - 19.2mg/L at FMC 23/2/24 @8AM before 5th dose  

When should the timing of trough level be?

• CrCl 54mL/min (>40mL/min) – Before the 4th dose (loading dose inclusive)

• Recommended to take before 4th dose – level taken later than recommended

What would your recommendation be?

• Prefer correct trough level timing – trough reading may be underestimated

Time Dose Administered TDM Concentration Serum Creatinine

21/02/2024 @7:46AM FMC 2.5g – Loading Dose

21/02/2024 @8:35PM FMC 1.5g – Initial maintenance dosing

22/02/2024 @8:05AM FMC 1.5g – Initial maintenance dosing 85micromoles/L @06:07AM

22/02/2024 @8:15PM FMC 1.5g – Initial maintenance dosing

23/02/2024 @8:26AM FMC 1.5g 19.2mg/L @8AM 73micromoles/L @7:59AM

(AMS Pharmacist/ Infectious Diseases, 2020)
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CASE STUDY – DOSE ADJUSTMENT FOR INTERMITTENT INFUSIONS 

Trough concentration – 26.4mg/L at MGH 24/02/2025 @8.01PM before 4th dose 

Was this an appropriate decision to hold treatment? 

• Appropriate timing of level as 24 hours from previous level

• CrCl >40mL/min – 67mL/min on 23/02/2024 @7:59AM

• Trough concentration >25mg/L – 26.4mg/L on 24/02/2024 @8:01PM. Dose held for 24 hours

What would your recommendation be? Hold dose for 24 hours

Time Dose Administered TDM Concentration Serum Creatinine

23/02/2024 @8:26AM FMC 1.5g 19.2mg/L @8AM 73micromoles/L @7:59AM

23/02/2024 @8:41PM FMC 1.5g

24/02/2024 @7:51AM TRANSFER TO MGH 1.5g

24/02/2025 @8:41PM 1.5g 26.4mg/L @8:01PM

25/02/2024 @AM HELD 74micromoles/L @8:17AM

(AMS Pharmacist/ Infectious Diseases, 2020)
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CASE STUDY – DOSE ADJUSTMENT FOR INTERMITTENT INFUSIONS

Re-check level and recommence when trough level <20mg/L

Time Dose Administered TDM Concentration Serum Creatinine

24/02/2024 @7:51AM TRANSFER TO MGH 1.5g

24/02/2025 @8:41PM 1.5g 26.4mg/L @8:01PM

25/02/2024 @AM HELD 74micromoles/L @8:17AM

25/02/2024 @PM HELD 17.8mg/L @8:30PM

26/02/2024 @7:57AM 1.25g

Was this an appropriate decision to recommence treatment regime? 

• Dose held for 24 hours

• Trough concentration <20mg/L – 17.8mg/L on 25/2/24 @08:30PM

• CrCl >40mL/min – 66mL/min on 25/02/2024 @08:17AM

What would your recommendation be? Previous trough level ~25mg/L – 26.4mg/L on 24/2/24 @08:01PM 

• Reduced each dose by 250mg – 1.25g on 26/02/2024 @7.57AM

(AMS Pharmacist/ Infectious Diseases, 2020)
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CASE STUDY – DOSE ADJUSTMENT FOR INTERMITTENT INFUSIONS

Re-check levels for adjusted dose and further dose adjust if necessary 

What should we do in this scenario?

• CrCl > 40mg/mL (CrCl = 61 mL/min on 27/02/2024 @10:00AM

• Trough concentration 21-25mg/L (22.8mg/L on 27/02/2024 @08:13PM before 4th dose)

What would be your recommendation?

• Further reduce each dose by 250mg - new dose of Vancomycin is 1g IV BD

Time Dose Administered TDM Concentration Serum Creatinine

25/02/2024 @PM 1.5g - HELD 17.8mg/L @8:30PM

26/02/2024 @7:57AM 1.25g

26/02/2024 @8:26PM 1.25g

27/02/2024 @9:32AM 1.25g 80micromoles/L @10AM

27/02/2024 @8:34PM 1.25g 22.8mg/L @8:13PM

(AMS Pharmacist/ Infectious Diseases, 2020)
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CASE STUDY – VANCOMYCIN TROUGH LEVELS GET TRICKY!

Delay in dose adjustment after reading on 27/2/24 @08:13PM until 3rd dose!

What are the consequences of the delayed dose adjustment?

• Supratherapeutic dose administered on 27th PM & 28th AM – increased risk of toxicity 

• Trough readings on 29/2/24 is expected to be high due to delayed dose adjustment

What would be your recommendation?

• Dose adjustments must be made as soon as possible! 

• After delayed dose adjustment best indication of trough level is prior to 4th AM dose of 1g on 1/3/24

• Not tremendously concerned with 20.8mg/L (target 15-20mg/L) as trough reading is early 

Time Dose Administered TDM Concentration Serum Creatinine

27/02/2024 @8:34PM 1.25g 22.8mg/L @8:13PM

28/02/2024 @8:10AM 1.25g 71micromoles/L @8:56AM

28/02/2024 @8:10PM 1g

29/02/2024 @8:37AM 1g 22mg/L @8:04AM 75micromoles/L @8:04AM

29/02/2024 @8:25PM 1g 20.8mg/L @7:21PM
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The clinician:
• Utilised early level - 20.8 to make clinical judgement

• Acknowledged vagueness of CALHN guideline when level slightly Vancomycin level

• Recommended dose adjustment in accordance with SA Health guideline

• Used best clinical judgement to ensure patient safety
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CASE STUDY – CONTINUOUS INFUSION CONVERSION

What would be your dose conversion recommendation?

• Baxter pump requested prior to clinician dose reduction

• 1g IV 12 hourly intermittent dosing = 2g/ 24-hour continuous infusion

• Dose reduction of 20% is appropriate due to ambiguity with elevated trough level

• Furthermore, conversion to continuous infusion can increase levels by 20%

• 2g/ 24 hours x 0.8 = 1.6g/ 24 hours continuous infusion 

• Baxter pump ordered – 1.6g/ 24 hours to facilitate discharge prior to weekend

• Commence Baxter continuous infusion immediately after intermittent dose given

(AMS Pharmacist/ Infectious Diseases, 2020)
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CASE STUDY – CONTINUOUS INFUSION

Key points of TDM of Vancomycin continuous infusion:

• Therapeutic range for non-CNS infections (including bacteraemia and 

endocarditis) is 20-25 mg/L

• A Vancomycin concentration needs to be taken once a steady state has 

been reached, 16 hrs after initiation of continuous infusion

• Monitor levels every 24 hrs till recommended therapeutic 

concentrations have been recorded over 2 consecutive days. Monitor 

levels every 48 hrs thereafter

• Continuous infusion is well-tolerated and require less blood sampling

compared to intermittent infusion

(AMS Pharmacist/ Infectious Diseases, 2020)
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CASE STUDY – TDM OF CONTINUOUS INFUSION
Time Dose Administered TDM Concentration Serum Creatinine

29/02/2024 @8:37AM 1g 22mg/L @8:04AM 75 micromoles/L 

@8:04AM

29/02/2024 @8:25PM 1g 20.8mg/L @7:21PM

01/02/2024 @8:35AM 750mg

01/02/2024 @12:40PM 1.6g/ 24-hour infusion 

02/03/2024 @11:47AM & 

DISCHARGED

1.6g/ 24-hour infusion 22.7mg/L @5:56PM

Was this an appropriate timing of initial level following commencement?

• Continuous infusion commenced on 01/02/2024 at 12:40PM

• Vancomycin concentration taken on 02/03/2024 at 5:56PM 

• Timing interval ~29 hours

What would your recommendation be?

• Initial steady state level 02/03/2024 at 4:40AM (16 hours post commencement)

• Check level as soon as steady state reached to assess toxicity/therapeutic effect

• Adjust dose as necessary
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CASE STUDY – TDM OF CONTINUOUS INFUSION
Time Dose Administered TDM Concentration Serum Creatinine

03/03/2024 @HOME 1.6g/ 24-hour infusion Missed reading

04/03/2024 @HOME 1.6g/ 24-hour infusion 17.9mg/L @11AM 79micromoles/L @11AM

5/03/2024 – 06/03/2024 

@HOME

1.6g/ 24-hour infusion Not available

Doctor discharge plan (02/03/2024) - outpatient monitoring 
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PROGRESSION OF VANCOMYCIN THERAPEUTIC DRUG MONITORING:

Therapeutic Guidelines 

Outdated Vancomycin guideline

(Lai Tony, 2021)
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PROGRESSION OF VANCOMYCIN THERAPEUTIC DRUG MONITORING:

• AUC/MIC is the best method of Vancomycin 

monitoring

• Antimicrobial activity are a mixture of time 

dependent and moderate persistent effects

• Best determinant of efficacy

• Reduced risk of adverse side effects

• Allows optimal dosage of drug administration

• A 24-hour AUC/MIC of 400 or more is the 

target for best clinical outcomes

Area Under the concentration-time Curve (AUC)/Minimum Inhibitory Concentration (MIC)

(Lai Tony, 2021)
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PROGRESSION OF VANCOMYCIN THERAPEUTIC DRUG MONITORING:

• Bayesian method uses PK knowledge and patient 

data to predict AUC/MIC

• Bayesian-derived AUC monitoring allows early 

assessment without steady-state serum 

concentrations

• Bayesian estimation provides accurate AUC 

estimates with a single trough level before steady-

state

• Effective as monitoring two levels at steady state

BAYESIAN METHOD

(Clincalc, 2024)
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SUMMARY OF PRESENTATION

1. Vancomycin requires careful monitoring and administration to balance efficacy and minimise 

adverse effects.

2. Pharmacokinetic and pharmacodynamic characteristics vary among patients, necessitating 

individualised dosing for effective treatment.

3. Pharmacists play a crucial role in Antimicrobial Stewardship (AMS), ensuring optimal 

Vancomycin dosing based on PK/PD considerations.

4. AMS efforts are vital for maximising bacterial eradication and preventing resistance development.

5. SALHN guidelines for Vancomycin dosing can be ambiguous; consultation with infectious 

diseases or AMS pharmacists is recommended when uncertain.

6. Multidisciplinary collaboration (nurses, doctors, pharmacists) is essential for achieving optimal 

patient outcomes.

7. AUC/MIC ratio is pivotal for Vancomycin efficacy and minimising complications, particularly in 

serious MRSA infections or suspected toxicity early in therapy.

8. CALHN utilises AUC/MIC monitoring, but it has not been adopted in other SA Health hospitals 

yet.
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QUESTIONS

Feedback and Advice
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EVALUATION

Scan QR code
https://forms.gle/7y9GDJDPJuFw6TbK6

https://forms.gle/7y9GDJDPJuFw6TbK6
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